I
N the United States, substantial variations in Medicare spending and service use across geographic regions, institutions, and health plans have been extensively documented (1) (2) (3) (4) (5) (6) (7) . The observed variations in health care spending, hospital use, diagnostic tests and procedures, and the frequency of primary care physician and specialist visits, cannot be explained by differential pricing of services (8) or differences in health and sociodemographic status of the patient populations (9) . Although there has been relatively little empirical evidence as to whether greater riskadjusted health care spending and/or service use result in better patient risk-adjusted health outcomes (10) , several recent studies have suggested that greater use of services does not assure more effective care. Fisher and colleagues (11) found that, adjusting for case mix, patients residing in geographic regions with higher Medicare spending do not experience better quality of care and may in fact have slightly worse access to care. Increased Medicare spending also does not appear to improve survival, functional status, or satisfaction (11, 12) . These issues have received relatively little attention in frail, chronically ill populations, despite the fact that .50% of Medicare spending is used to purchase services for patients with chronic illnesses.
Victor Fuchs, John Wennberg, and others have suggested that the organizational structure of medical care, dominant in the fee-for-service Medicare, creates clinical and financial incentives that often result in unwarranted variations in the use of medical services (10, 13) . According to Wennberg, a reduction in unwarranted variations can be achieved by implementing a ''reform in financing that would facilitate investment in under funded aspects of care in the non-acute sectors and in the resources needed for active chronic disease management'' (13) .
The Program of All-Inclusive Care for the Elderly (PACE) was created within the framework of similar financial reforms (14) . PACE is a community-based managed care program for frail, older, chronically ill individuals whose significant functional impairments make them eligible for nursing home care. The goals of PACE are to improve the coordination of acute and chronic care services to improve patient outcomes, prevent or delay institutional placement, and produce savings for public payers, Medicare, and Medicaid. PACE organizations are responsible for their enrollees' health care needs, ranging from preventive and primary to acute and long-term care. To this end, programs receive capitated funding from Medicare and Medicaid and have the ability to use these resources creatively, customizing services to fit the needs of individuals often in ways that are not possible under the traditional Medicare and Medicaid reimbursement rules.
The program has been extensively described in the literature (15) (16) (17) .
The purpose of this study is to address two questions. First, given the many commonalities of PACE such as a frail and disabled enrollee population, a delivery model based on an interdisciplinary team, similar financial incentives, and a shared philosophy of care, how much variation in service use is there across these programs nationally? Second, do enrollees in programs providing more (or fewer) services have better (or worse) functional outcomes?
METHODS

Sample
The study was based on 29 (of 32) PACE programs that were in operation prior to January 2000 and agreed to provide their administrative database for the project. Limiting the sample to programs that started prior to 2000 ensured that only mature programs, the practice styles of which were not easily confounded by start-up learning curves, were included.
The final analytical file consisted of longitudinal data with 42,252 assessment records for 9853 individuals. For each program we used the most recent 3-year period of data available (end of the time period varied by program with the last date being December 31, 2002) . Assessment records correspond to health and functional status assessments that are periodically conducted for all participants. Federal PACE regulations require all participants to be assessed at enrollment and thereafter semiannually, and following an unexpected health event or at a participant's request (18) .
With the exception of the activities of daily living (ADLs), the dependent variable, if values of some health assessment variables were missing on one assessment, we assumed no change from the prior assessment period and carried those values to the current assessment (2.7% of observations). Another type of missing data may have occurred when whole assessment records were missing. We evaluated this by examining the time between assessments. The mean elapsed time between assessments was 4 months (SD ¼ 1.5), with 90% of periods being between 2.4 and 6.3 months. Assessments with time differences .12 months accounted for 0.4% of all records. This shows that sites perform the assessments fairly regularly, and we found no significant differences between sites with regard to missing assessments.
Data and Variable Definitions
We estimated five models measuring each program's propensity to provide the following services: number of hospitalizations; number of short-term (length of service 90 days) admissions to nursing homes; day center attendance days per month; therapy encounters per months; and days of personal home care per month. For each program, we estimated one program-level health outcome, change in functional status of the participants over time. We measured functional status using an index of ADLs (19) . The ADLs included in the data set are bathing, dressing, grooming, toileting, transferring, walking, and feeding. The data set defines each ADL as independent, needing help or supervision, or totally dependent on human assistance. We used this classification to assign numeric scores ranging from 0 to 2 for each ADL. The scores were then summed. Finally, we examined the association between each of the five services and program-level functional status.
Information about participants was obtained from a patient level administrative database collected by the programs. The data set included information about enrollees' demographics, health status, physical and cognitive functions, medical conditions and treatments, service utilization, and dates of death or disenrollment.
To risk-adjust for the case mix of the enrollees at different programs we included a number of explanatory variables (see Table 1 ). These variables were chosen because, based on our prior work (20) (21) (22) and on the review of the literature, we expected them to be important risk-adjusters for functional status. Among these we included selected diagnoses; vision, hearing, and communication impairments, and receipt of acute (e.g., injections, inhalations) or chronic (e.g., daily oxygen, ostomy) nursing treatments; bowel and bladder incontinence, and behavioral problems (measured on a scale of 0-2, with 0 indicating no impairment and 2 indicating total impairment). Other risk-adjustors included instrumental activities of daily living (IADLs): meal preparation, shopping, housework, laundry, heavy chores, managing money, taking medications, and transportation. Because of the possibility of reciprocal causation, the sum of IADLs was lagged, that is, at each assessment we used the value of IADLs from a prior assessment. Cognitive status was assessed using the Short Portable Mental Health Status Questionnaire (23), with severe cognitive impairment being measured by eight or more errors. We also controlled for the participants' age and the length of exposure each has had to PACE-provided care.
Statistical Analyses
Our analytical approach was based on a two-stage method. First we estimated five separate models to generate each program's risk-adjusted use of the five services, and one model to predict each program's performance, measured by risk-adjusted change in functional status. The dependent and the independent variables for these models are listed in Table 1 .
In the second stage we examined the relationship between programs' ADL performance and their propensities to provide these services by estimating a model in which program performance was the dependent variable and service use propensities were the independent variables.
First, we divided the analytical sample into two groups randomly assigning enrollees to each. One part of the data was used to estimate a mixed regression model for functioning, with the sum of the ADLs at each health assessment being the dependent variable. To model longitudinal observations for each person, corresponding to their periodic health assessments, we estimated the linear growth model with time from enrollment to each assessment as a predictor. This variable was interacted with PACE-site indicators to produce program-specific slopes, and may be interpreted as risk-adjusted measure of the programs' performance. The time variable was centered on the participant's mean so that the program-specific slope represented strictly longitudinal change for a person in that program. We included random effects for the participant's slope and the intercept to allow person-specific trajectory due to differences between people not accounted by observable characteristics. We used robust standard errors to account for possible remaining correlations between observations for the same person.
We used the second part of the sample to measure the programs' risk-adjusted utilization of the five services. We estimated mixed linear regression models for the monthly number of day center days, therapy encounters, and personal home care days, measured between consecutive assessments, as dependent variables. The independent variables were measured at the beginning of the periods and were centered on grand means. These models included fixed program effects as site-specific intercepts and simple random effects for the participants. To model the number of hospital and nursing home admissions we used generalized estimating equations (GEE) log-linear Poisson models. The logarithm of the length of the period was included in the model as the offset variable so that the program-specific intercept represented the logarithm of rate of admissions per year in the program. The working exchangeable correlation matrix and robust standard errors accounted for correlation between observations for the same person.
Finally, we modeled the association between the program performance (risk-adjusted functional change) and the propensities to provide the five services using a mixed regression model described in detail in Appendix 1. Table 1 shows means and standard deviations (SD) for all the variables used to estimate measures of program functional status performance and service use. The results of the mixed regression model for functioning and the models measuring programs' service use are made available in Appendix 2. Figure 1 profiles patterns of these variations across the 29 PACE sites. Each program is depicted by a dot, representing the ratio of each program's mean to the overall mean for all programs. For each variable we report the coefficient of variation (CV ¼ SD / mean 3 100), allowing us to compare the extent of the variation in program characteristics with different units of measurement. Longitudinal change in riskadjusted functional status across programs exhibits a fair amount of variation as documented by the CV of 77.05%. Only one of the five services, personal home care, exhibits similarly high variation with a CV of 77.41%. Nursing home admissions, therapy encounters, and hospital admissions exhibit lower variability (CV ¼ 62.52%, 55.95%, 39.44%, respectively). There is least variation in programs' use of day center services (CV ¼ 19.90%). This is quite consistent with day center being the core PACE service.
RESULTS
The results of the second stage model are shown in Tables  2, 3 , and 4. We observe statistically significant (95% confidence interval [CI]) variations across all PACE programs in the risk-adjusted functional status change (0.056-0.101), and in the propensities to provide the five services (Table 2) In Table 3 we present the marginal effects of risk-adjusted service use on changes in functional status over time. Only hospital admissions have a statistically significant association with ADL change (95% CI, 0.196-0.825). Programs that have higher risk-adjusted hospital admission rates experience worse risk-adjusted functional outcomes over time. We observe no other statistically significant relationships between functional change and service use.
To determine the relative contribution of patient characteristics and program effects we decomposed the variation in the change (slope) in ADL dependencies into components attributed to the patient risk factors, which were included in the analysis and to program effects. The reduction in variance due to patient risk factors was 0.071 and the Table 4 ). The correlations range from 1 (perfect correlation) to À1 (perfect inverse correlation); 0 indicates no correlation. Programs that provide more day center care have significantly (p , .05) fewer hospital admissions (À0.408). Programs with higher risk-adjusted rates of therapy services also have significantly fewer hospital (À0.291) as well as nursing home admissions (À0.406). Because therapy is provided in the day care it is not surprising that these programs also have greater propensity to provide day center care (0.167). Programs that provide more personal home care also provide more therapy (0.153) and experience fewer nursing home admissions (À0.169).
DISCUSSION
Although PACE programs share many common features such as the patient population, the delivery system, and the financial incentives of a managed care model, they nevertheless exhibit wide variations in program performance. On a risk-adjusted basis, we document wide variations in functional status across the 29 sites, ranging from a statistically insignificant decline of 0.4 ADL dependencies to a statistically significant increase of 1.2 ADLs per year (i.e., deterioration in health status). We observe substantial differences across programs in risk-adjusted use of selected health care services. The least variation appears to be in the provision of day center care. Therapy encounters and hospital admissions exhibit somewhat greater variation. The most variable are the provision of nursing home admissions and personal home services.
Greater program use of these services does not appear to be associated with better participant outcomes in functional status. In fact, PACE programs providing higher intensity of hospital care demonstrate worse functional outcomes for their enrollees.
These findings raise several questions. What is causing the differences in service utilization? Why do additional services not lead to better outcomes? What are the policy implications of these variations in service propensities on the PACE programs? We offer some reflections on these issues in the following sections.
Differences in Service Utilization
Variations in the use of services, particularly hospital care, are most often attributed to the supply of hospital beds and to local physician practice styles (5) . Although all PACE programs share a model of care that stresses the importance of controlling hospital utilization in managing PACE financial risks (15, 17, 24) , studies have shown that even in this program the supply of hospital beds in the host community matters (25) . Several PACE organizations have developed program-related housing, which offers access to transitional care beds. Having the option of transitional care may allow programs to prevent some hospital as well as short-term nursing home admissions, thus reducing the propensity to use these services. Early in the PACE development a number of programs had actively provided primary care in the home with the goal of delaying or preventing institutional care (hospital or nursing home). Over time, most programs have opted to provide primary care mostly in the day center setting. Programs may wish to re-examine this change in practice patterns particularly for the participants who are at highest risk of being hospitalized.
Conformity with local clinical practice style is also likely to impact propensities to institutionalize (in hospital or nursing home) program enrollees. Clinicians do not easily adopt departures from local practice, particularly in absence of scientific standards. Conformity with local practice may also be reinforced by ''patients' expectations, which are partially formed by the treatment received by neighbors and friends'' (10). PACE programs are not immune to the influences of such patient and/or family preferences (26) .
One may expect patient and family preferences to matter even more in influencing day center or personal home care propensities. The day center is a setting in which a wide variety of services including primary care, restorative and recreational therapies, social work, and personal care are provided. Personal care services are also provided in the participants' homes to augment and sometimes to substitute for day center care. Each program, although undoubtedly influenced by patient preferences and the availability of family support, directly controls the use of these services. PACE organizations may choose to be more or less generous with regard to day center care. For example, programs may decide to expand their reliance on day center if, for whatever reason, they need to reduce the intensity of home health services. Programs may choose to limit day center attendance if they are experiencing rapid census growth, but are not yet positioned to open additional day facilities and/or are unable to adequately staff them. Our findings show that programs that rely more on care provided in the day centers tend to experience fewer hospital admissions. Service Use and Quality of Care Our study suggests that more is not necessarily better. We document that more hospital care was associated with worse functional outcomes in the PACE population.
Other studies have shown that when ADL needs of frail, older individuals are not properly met, their risk of hospitalization significantly increases (27) (28) (29) . It also has been shown that hospitalizations for an acute illness tend to precipitate loss of function in older patients despite treatment of the acute illness (30, 31) . Geriatric patients admitted to the hospital have been shown to experience either a loss of or a diminished performance in at least one ADL. This decline in functional status occurs as early as the second day of the hospital admission (32, 33) . This study does not allow us to identify which of these paths is responsible for the observed relationship between hospitalizations and functional outcomes. PACE programs provide a continuum of services with an objective to maintain functional status and to prevent hospitalizations. Although they manage these services across institutional and community-based settings, the locus for these services is in the day center. The day center is a focal point for the provision of preventive and restorative services aimed specifically at persons with functional impairments. Our results show that more intensive use of day center care is associated with greater use of restorative care. Although the types of services provided in the day center are not unique, having these services consolidated in one place and coordinated by an interdisciplinary team of providers is. The provision of day center services, combined with the frequency of the interactions between providers and participants, also permits close monitoring and prompt interventions that likely reduce hospitalization in this population (24) . A recent study comparing hospitalization in PACE and in the Wisconsin Partnership Program, a variant of PACE that does not rely on the provision of services through the day center model, showed that PACE enrollees had significantly fewer hospital admissions and emergency room visits (34) . PACE programs with higher risk-adjusted hospitalization rates may do well to re-examine and adjust the intensity with which day center care is provided. Greater focus on service provision and coordination in the day center setting may lead to reductions in excess hospital admissions.
Programmatic and Policy Implications
Our findings demonstrate the need for improvements in the organization and delivery of care across PACE programs. The lessons from PACE can also be applied to other managed care programs serving frail, older individuals. By re-examining how and where care is provided, and by improving the targeting of services and settings to specific needs of the participants, programs can reduce excess hospitalizations and realize both better outcomes and cost savings.
These findings also pose a public policy challenge. Each day, health plans spend large amounts of money, mostly public funds, for services that are expected to increase or at least maintain the quality of care for their members. When evidence-based measures do not support that more care produces better outcomes, continuing widespread variations in service use are difficult to justify.
